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 gnay ,umirad nabeb naknurunem  imaK nad ,umgnuggnup naktarebmem
 natilusek amasreb aynhuggnuses akaM ,umigab um )aman( natubes nakiggnit
 akaM ,nahadumek ada natilusek amasreb aynhuggnuseS ,nahadumek ada
 sarek ajrekeb halpatet )nasuru utauses irad( iaseles halet uakgne alibapa
suru kutnu(  parahreb uakgne halumnahuT adapek aynah naD ,)nial gnay na
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”uk naktawelem   
— battahk nib ramu  — 
 
 gnay pudih nalaj nagned inalajuk hadus gnay utkaw aynrihka adap naD
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 nad gnudnebid tilus gnay naasasutupek signat ,hakgnal naktarebmem
gnem hanrep gnay naawecekek irah isaih -  umetreb nad tikgnab hutaj ,irah
gnaro -  idajnem inik ,ukigab namalagnep atujes nakirebmem gnay gnaro
 dujus malad hapmut gnay naaigahabek nad narukuysek hunep nasignat
 uka anerak hareynem hanrep nakkat uka ,tukat hanrep kat ukA .gnajnap
lak uam kat  nad ahasureb ,hakgnalem suret nad ukirid sata nikay uka ,ha
 idaj habureb nalaseynep asar aggnih asa sutup lanegnem apnat a’odreb
 natapmesek uka nakireb uakgnE ,uM napadahid dujusrebuK .nanikayek
 ,uknagnaujrep lawa gnujuhgnep iD iapmas asib kutnu  
uP alageS .hallA ay uM igab ij  
ATNICRET ADNUBI nad ADNAHAYA AWEMITSIRET  
 ukadnubI nad adnahayA kutnu ini licek ayrak haubes nakhabmesrepuK
 atres gnayas hisak nad tahesan ,aod ukirebmem ulales gnay ,atnicret
 paites inalajnem tauk ulales uka aggnih nakitnagret kat gnay nanabrognep
et ...ubI ..,hayA ,,.uknapedid ada gnay nagnatnir  ini licek itkub halamir
  ...umnanabrognep aumes salabmem kutnu odak iagabes  
asod alages halinupmA ,hallA aY umadap nohomem dujusreb uK -  audek asod
 taas ukignayaynem akerem anamiagabes akerem halignayas ,uk aut gnaro
ges akerem halnakireb ,licek hisam uka  ,natahesek tamkin nad tamhar ala
hatnirep inalajnem taat ,rukuysreb ulales gnay tammu akerem halnakidaj -
 nad akerem kutnu suadrif agruys lapmites nasalab halnakireb hallA ay ,uM
 .umakaren ipa awah tagnes aynsanap irad itnan akerem halnakhuaj
....niimaA   

  
.8   nad nainatreP satlukaF igolonketorgA idutS margorP nesod ubI nad kapaB
 halet gnay uaiR misaK firayS natluS iregeN malsI satisrevinU nakanreteP
 silunep amales anugreb gnay namalagnep nad umli kaynab nakrajagnem
 .hailuk  
.9  tabahaS - ikusaB( atnicret uktabahas  dumhaM  P.S ,artupayS yneD ,   radniH
,P.S ,ainruK irtuP ifnA araH  ,aylumakE azeR atkcO ,.P.S ,yliaL asirtaF  ,P.S  
amatarP hargunA itkO  P.S imhafluZ .M , P.S ,   nad )haysnawrI usgnuB nad
keda - gnay roinuj keda  nubaK( gnayasret  milaS  ,ebmaR  ,P.S  inoT  lakiaH  ,
ideD nad idlaniR ,lasiaF P.S ,  RPD kana gnerab lupmugn ulales gnay )  gnay
 nakahasugnem atres aod naknutnalem ,nagnukud nakirebmem ada asaitnanes
 nad nakukalid halet gnay aumes sata hisakamireT .nautnab macam alages
ret silunep alak id naktaugnem asaitnanes  gnay nad hidesreb nad kurup
tilus taasid nupuam gnanes taas id ada asaitnanes  .  
.01  nameT -  nagnaujrepes namet  nad 3102 natakgna igolonketorgA  NKK namet
namet nad -  ,tagnames nakirebmem halet gnay aumes nad ,LKP namet
agomeS .naitilenep amales nautnab nad nagnukud   asaitnanes TWS hallA










PUDIH TAYAWIR  
 
 limaK lusmayS  id nakrihalid  ,hadnI gnameK aseD
 ,uaiR isnivorP ,rapmaK netapubaK ,gnabmaT natamaceK
agit irad agitek kanA .4991 ieM 11 laggnat adap   araduasreb
kapaB nagnasaP irad  dizaR .M  itaidraM ubI nad  siluneP .
 kusaM  aggnih 1002 nuhaT adap hadnI gnameK 110 NDS
 nuhat  nakididnep ek naktujnalem naidumek ,7002  hasardaM
STM( hayiwanasT  id ) netapubaK ,koraT   sulul nad rapmaK
p ,0102 nuhaT adap i nuhat ada 1 NAMS kusam aguj ut  rapmaK   netapubaK ,rumiT
rapmaK   .3102 nuhat adap sulul nad  
t adaP rulaj iulalem 3102 nuha   iridnaM  adap awsisaham idajnem amiretid silunep
 satisrevinU nakanreteP nad nainatreP satlukaF igolonketorgA idutS margorP
N malsI rayS natluS irege  .uaiR misaK fi  6102 sutsugA iapmas iluJ naluB adaP
 hailuK nakanaskalem ayaJ naparaH aseD id )NKK( atayN ajreK   nalakgnaP .ceK
.nawalaleP .baK saruK  
 id )LKP( gnapaL ajreK ketkarP nakanaskalem 6102 iraurbeF naluB adaP  ,.TP
irigardnI noitatnalP asakreP laggnuT   ,uluH  .uaiR isnivorP  
kanaskalem siluneP 8102 rebmetpeS naluB adap naitilenep na   iapmas  rebmeseD
8102   luduj nagned  padahreT kodnoG gnecE riaC kinagrO kupuP sisoD huragneP“
( gnureT namanaT namanaT lisaH nad nahubmutreP  anegnolem munaloS L .”)  id  
 hawab P.M ,.P.S ,areH ativoN ubI nagnibmib   nad  ,amatarpalsaT nawrI .RD kapaB
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 nesod iagabes gnibmibmeP  kapaB adapek nad I   .rD alsaT nawrI amatarp S,M , c 
 nesod iagabes gnibmibmeP   II nakirebmem halet gnay  ep ,nagnibmib  nad kujnut
 ayniaseles iapmas isavitom ispirks  naker hurules adapeK .ini -  halet gnay naker
 naiaseleynep malad id silunep utnabmem kaynab ispirks   tapad kadit gnay ,ini
utas naktubes silunep -  agomes nad hisak amiret nakpacu silunep ,utasrep
 nasalab naktapadnem  malad aumes atik naujamek kutnu TWS hallA irad
.itnan naped asam ipadahgnem   
  imed acabmep naras nad kitirk nakparahgnem tagnas siluneP
 nasilunep naanrupmesek ispirks   agomeS .ini lisah naropal   atik igab taafnamreb ini
utnu nupuam inik asam kutnu kiab aumes .gnatad naka gnay asam k  
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 NAMANAT ( GNURET m munaloS  anegnole L.) 
 
 
limaK lusmayS  ( 37450128311 4) 
iD   nagnibmib hawab  areH ativoN  nad amatarpalsaT nawrI  
 
  IRASITNI   
 
 
purem gnureT aruyas sinej utas halas naka  helo iramegid gnay haub n
 namanat lisah nad nagnabmekrep naktakgninem kutnu ,takaraysam nagnalak
 asib gnay namanat utas halaS .riac kinagro kupup nakanuggnem tapad gnuret
 .kodnog gnece halada riac kinagro kupup nakidajid  naujutreb naitileneP  kutnu
tapadnem  nahubmutrep padahret kiabret gnay kodnog gnece riac kupup sisod nak
 rebmetpeS naluB adap nakanaskalid halet ini naitileneP .gnuret namanat lisah nad
 8102 rebmeseD iapmas 8102  muirotarobaL nad naabocreP nahaL id  imonorgA
nU nakanreteP nad nainatreP satlukaF  misaK firayS natluS iregeN malsI satisrevi
 )LAR( pakgneL kacA nagnacnaR halada nakanugid gnay edoteM .uaiR  1 nagned
 farat 5 irad iridret kodnog gnece riac cinagro kupup sisoD .rotkaf (  ,lm 0  ,lm 001
lm 004 nad ,lm 003 ,lm002  naitilenep lisaH .) s nakrasadreb  magar kidi
m naktahilrepme  awhab   cinagro kupup b kodnog gnece riac  tagnas huragnepre
rap padahret atayn b ,namanat rep tareb haub retema  huragnepre  padahret atayn
 ,nuad halmuj ,nuad gnajnap ,namanat iggnit retemarap  ,haub rep haub tareb nad
b n kadit huragnepre atay   retemarap padahret l nuad rabe  nad haub gnajnap ,
.haub retemaid   awhab tubesret naitilenep irad nalupmiseK p  naukalrep nairebme
 kutnu kiabret lisah nakirebmem lm 003 kodnog gnece riac kinagro kupup sisod
 tareb ,haub rep haub tareb ,nuad halmuj retemarap rep haub   gnajnap ,namanat
.haub retemaid nad ,haub  
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 EHT E TCEFF   CINAGRO DIUQIL HTNICAYH RETAW FO
 FO DLEIY DNA HTWORG EHT NO EGASOD REZILITREF
STNALP TNALPGGE  ( m munaloS  anegnole .L ) 
 
 
limaK lusmayS  437450128311( ) 






 egev tiurf fo epyt si tnalpggE  ot ,ytinummoc yb derovaf si taht elbat
 cinagro diuqil esu nac stnalp tnalpgge fo dleiy dna tnempoleved eht evorpmi
 retaw si rezilitref cinagro diuqil sa desu si taht stnalp eht fo enO .rezilitref
 .htnicayh h retaw fo esod tseb eht niatbo ot demia yduts ehT  cinagro htnicay
 detcudnoc saw hcraeseR .stnalp tnalpgge fo dleiy dna htworg eht no rezilitref
 yrotarobaL dna mraf hcraeser ta 8102 rebmeceD ot 8102 rebmetpeS morf
 ytisrevinU cimalsI etatS fo ytlucaF ecneicS laminA dna erutlucirgA fo ymonorgA
 firayS natluS  yletelpmoc saw hcraeser siht fo dohtem ehT .uaiR misaK
 tsisnoc egasod cinagro diuqil htnicayh retaW.srotcaf 1 htiw ngiseD dezimodnaR
( level 5 fo  ,lm0  desab hcraeser ro stluser ehT .)lm 004 nad ,lm 003 ,lm002 ,lm 001
o htnicayh retaw taht dewohs ecnairav no  tnacifingis yrev a dah rezilitref cinagr
 sretemarap eht detceffa yltnacifingis ,porc stiurf yvaeh fo sretemarap eht no tceffe
 ton ,stiurf rep thgiew tiurf dna ,sevael fo rebmun ,htgnel fael ,thgieh stnalp fo
w fael fo sretemarap eht gnitceffa yltnacifingis  .retemaid tiurf dna htgnel tiurf ,htdi
 diuqil htnicayh lm 003 fo noitartsinimda eht taht saw yduts eht fo noisulcnoc ehT
 ,rebmun fael fo sretemarap eht rof tluser tseb eht evag tnemtaert rezilitref cinagro
rf dna htgnel tiurf ,tnalp rep thgiew tiurf ,tiurf .retemaid tiu  
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.I  NAULUHADNEP  
 
gnakaleB rataL    .I.I  
ureT akapurem gn n naruyas sinej utas halas  haub   nagnalak id iramegid gnay
.takaraysam   nakirebmem aisenodnI id nakayadidubid gnay naruyas sineJ
izigreb gnay nagnap namagarakenaek padahret raseb pukuc gnay nagnabmus . 
 naatnimrep tagnigneM  nahabmatrep nagned iauses takgninem suret gnay
,kududnep  natahesek gnajnunem malad  nad natapadnep nupuam takaraysam  
inat takaraysam naarethajesek  ahasu aynada ulrep akam -  nagnabmegnep ahasu
uret ayadidub malad nayadidubmep kiab nagned hubmut raga gn  ( anaidluM   nad
anaidsoR  , 7102 .)  
B uaiR isnivorP kitsitats atad nakrasadre  ( 5102 )  namanat sativitkudorp
gnuret  isautkulf imalagnem   irad  iapacnem 1102 nuhat  ,ah/not 424.41 T  2102 nuha
atar -  atar ah/not 752.71 halada 3102 nuhat nakgnades ,ah/not 168.31   adap nad
ah/not 388.41 halada 4102 nuhat . T  namana gnoret  ubmut tapad  nad rubus h
 ,lamitpo haubreb  anerak  id uaiR   gnay milki nad rubus gnay nahal ikilimem
 gnukudnem ayad idub  gnoret  aynkaynab nikam anerak ,ipaT . kududnep   nahal nad
nahal ,haloid gnires nikames   nahal adap ,aynanerak helO .rubus gnaruk idajnem
tapad rubus gnaruk gnay   nagned nahal narubusek natakgninep ayapu nakukalid
kupup nairebmep  .kinagro   
 kinagro kupuP  aguj ataynret ,hanat rutkurts ikiabrepmem narepreb niales
 iagabes amaturet namanat nakulrepid gnay arah rusnu nakaideynem upmam
,N rusnu rebmus  P K nad   namanat lisah satilauk nad iskudorp iapacid tapad raga
iggnit gnay  ( atilsaH 102 , 8 .)  nupadA  k  nahutube gnoret namanat kutnu kupup  N  ;
g 5 ; P ,namanat/g 5,2 namanat/ g 5,2 ; K nad , .namanat/  \ 
kupup hotnoc utas halaS  asis irad naktaafnamid tapad gnay kinagro -  asis
gnece nahubmut utiay nahubmut  kodnog . utas halas nakapurem kodnog gnecE  
 gnay nahubmut id amlug paggnaid aynnaadarebek   ,nariarep  kodnog gnece anerak
tapad  nagned hubmut  napudihek uggnaggnem nad tapec  .aynmalad id   kapmaD
nece amlug nahubmut fitagen  nagned iradnihid tapad kodnog g  naktaafnamem
 inkay anugreb gnay utauses nagned kodnog gnece kupup iagabes  






igoloib nad aimik ,kisif tafis ikiabrepmem malad taafnamreb tagnas riac kupup  
satilauk naktakgninem ,namanat iskudorp naktakgninem utnabmem aguj hanat  
,namanat kudorp  padahret hamar ,tapec araces arah nakaideynem upmam  
aynaisakilpagnep malad hadum nad hanat kasurem kadit anerak nagnukgnil  
kodnog gnece irad anug ialin naktakgninem tapad aggnihes  .)7102 ,inrauJ(  
P nahubmutre  kodnog gnece  tapec gnay  elo nakbabesid amaturet gnay ria h  
 .muissatop nad tafsof ,negortin naka ayak ,iggnit gnay neirtun gnudnagnem gnecE  
rusnu nagnudnak ikilimem kodnog  .namanat helo naktaafnamid tapad gnay arah  
lisaH  aimik asilana  rages naadaek malad kodnog gnece  kinagro nahab irad iridret  
 rasebes C ,%95,63  K ,%1100,0 latot P ,%82,0 latot N ,%32,12 kinagro  latot  
oisar N/C ,%610,0  rasak tares nad %8,57  gnirek nahab nakgnadeS .%6,02  gnece  
;kinagro nahab % 8,57 gnudnagnem kodnog  % 0.7 ,uba % 2,42 ,negortin % 5,1  
% 7,82 ,rofsof  21 ,muirtan % 8,1 ,muilak 0,12 nad ,muislak % 8,  adirolhk % . 
nahab nagnudnaK  adap iggnit gnay arah rusnu nad kinagro  nece g tubesret kodnog  
kodnog gnece naknikgnumem  iagabes nakidajid kutnu  kinagro kupup fitanretla  
riac   )7102 ,kkd inazpA(  .  
 huragnep ,aynmulebes naitilenep lisah nakrasadreB  gnece riac kupuP
kodnog  namanat iggnit nahubmutrep naktakgninem tapad   nuad halmuj nad
halmuj nad namanat iggnit nahubmutreP .irdeles namanat   gnilap namanat nuad
 naukalrep adap kiab lm 003 sisod  102 ,inrauJ( .)7  K tubesret naadae   anerak agudid
ini laH .)negortin( N rusnu tapadret kodnog gnece adap   nahab nakanerakid
emsinagroorkim helo nakiaruid halet kodnog gnece kinagro  rusnu aggnihes -  rusnu
igab N nakaideynem utnabmem sopmok adap kinagro   gnay N rusnU .namanat
kutnebmem tapad aguj kodnog gnece malad tapadret  liforolk nad nietorp . 
silunep sataid naiaru nakrasadreB  halet  naitilenep nakukalem kutnu   nagned
luduj  “ P sisoD huragneP t kodnoG gnecE riaC kinagrO kupu  nahubmutreP padahre
 namanaT namanaT lisaH nad ( gnureT  anegnolem munaloS L .”)  
 
.1.1  naitileneP naujuT  
 kutnu halada ini naitilenep irad naujut nupadA naktapadnem  sisod   kupup








.2.1  naitileneP taafnaM  
halada ini naitilenep irad taafnaM  s  malad inatep igab isamrofni iagabe
gnuret namanat lisah nad nahubmutrep naktakgninem  kupup naanuggnep nagned ,
kodnog gnece riac kinagro  
 
3.1  sisetopiH   
sisoD   riac kinagro kupup kodnog gnece  naktakgninem  nahubmutrep   nad















AKATSUP NAUAJNIT .II  
 
1.2 .  mumU nauajniT gnureT namanaT  
 gnuret namanat inatob akitametsiS tukireb iagabes nakududek itapenem . 
: salek ,eamrepsoignA  : isivid bus ,atyhpotamrepS : osiviD   odro ,eanodelytocyD  
  : suneg ,eaecanaloS  : ilimaf ,earolfibuT  : munaloS  : seiseps , anegnolem munaloS  
.L  5102 ,irtuP( .)  gnuret aynmumU  aggnih kasamid arac nagned ismusnokid  
.gnuret odalab nad ,ialug ,ropo ,mesa ruyas ,hedol ruyas aynhotnoc ruyas idajnem  
g 1,1 ;irolak 42 halada nial aratna gnuret marg 001 malad gnudnakret gnay iziG  
gm 4,0 ;rofsof gm 73 ;muislak ;gm 51 ;tardihobrak g 5,5 ;kamel g 2,0 ;nietorp  
.)8002 ,namiduB( ria gm 7,29 ;C tiv gm 5 ;B tiv gm 4,0 ;A tiv I.S 03 ;iseb  
ikilimem gnuret namanaT  namaladek submenem tapad gnay gnaggnut raka  
08 ratikes hanat - ;macam aud idajnem nakadebid gnuret namanat gnataB  .mc 001  
namanat gnaponep iagabes amatu gnataB .nagnabacrep nad amatu gnatab utiay  
.agnub aynlucnum tapmet nakapurem nagnabacrep nakgnades  ataB gnuret gn  
04 iggnit iapacnem aggnih hubmut tapad - ikilimem gnuret namanaT .mc 051  
ulub aynada nagned uyakreb gnatab -  adap ulub 6102 ,irtuP( gnatab naakumrep .)  
idret gnay iakgnatreb nuad nakapurem gnuret nuaD nuad iakgnat sata ir  
( seloitep  ) ( nuad naialeh nad animal em nuad iakgnaT  .) 5 rasikreb gnajnap ikilim -8 
 ,mc  naigab adap labenem nad hipip kaga kutneb nagned sirdnilis kutnebreb  
.lakgnap  7 rabel ikilimem nuad ialeh nakgnadeS - 21 gnajnap nad mc 9 - ,mc  02  
nuad gnuju naigab ,lavo aggnih taputek haleb kutnebreb  nuad lakgnap ,lupmut  
 gnicnurem  .herotreb isis nagned gnay namanat nakapurem gnuret namanaT  
imem  adnag nimalek nagned agnub ikil gnaneb tapadret agnub utas malad anerak  
.)6102 ,irtuP( kitup nad iras  
b gnay tiluk anraw nad naruku ,kutneb ikilimem gnuret hauB iauses magare  
nad ,gnajnap talub ,talub gnay ada gnuret haub kutneB .aynsateirav nagned  
nakgnadeS .raseb iapmas gnades ,licek aratna aynhaub narukU .talub hagnetes  
hitup ,nahitupek uajih ,uajih ,adum ugnu ,aut ugnu aynmumu haub tiluk anraw  
ugnuek hitup nad gnigadreb nad laggnut itajes haub nakapurem gnuret hauB .na  
uajih anrawreb ,haub rasad adap takelem kapolek nuaD .riareb nad kanul ,labet  






 hadner naratad id kiab iskudorpreb nad hubmut tapad gnuret namanaT
 iggnit naratad iapmas  amales nad )lpd( tual naakumrep sata id retem 000.1 ratikes
81 aradu uhus naadaek ikadnehgnem gnuret ,aynnahubmutrep - 52 ˚  sanap acauc ,C
uaramek misum adap manatid kococ aggnihes ,gnirek aynmilki nad  .  naadaek adaP
 tapecrepmem nad gnasgnarem naka sanap acauc  nad naagnubmep sesorp
 nahaubmep .)0102 ,okgnosaS(  
  isidnok nakulremem gnay fitisnes tagnas namanat halada gnuret namanaT
nalisahrebek kutnu amal gnay utkaw malad gnirek nad tagnah gnay manat  
22 aratna aradu uhus ikadnehgnem gnuret namanaT .iskudorp oC- 03 o .C  
nad namanat nahubmutrep ihuragnepmem tagnas hubmut nagnukgnil rutarepmeT  
atar ikilimem gnay hubmut nagnukgniL .gnuret adap agnubreb asam naiapacnep  
 nenap rumu nad naagnubmep tapecrepmem tapad iggnit gnay rutarepmet 01 atar
102 ,irtuP( kednep hibel idajnem .)5  
 
.2 2. kinagrO kupuP  
 gnay ,6002/2/060.KH/.treP/2 .oN nainatreP iretneM narutareP turuneM
 uata raseb naigabes gnay kupup halada kinagro kupup nagned duskamid
 naweh uata namanat asis irad lasareb gnay kinagro nahab sata iridret aynhurules
 halet gnay  kutnu nakanugid gnay riac uata tadap kutnebreb asayaker imalagnem
 hanat  igoloib nad aimik ,kisif tafis ikiabrepmem ,kinagro nahab kosamem
.)6002 ,iskudorP anaraS tarotkeriD(  
 edotem utaus nakapurem kinagro kupup nataubmep uata nasopmogneP
srevnokgnem kutnu nahab naki -  hibel gnay nahab idajnem kinagro nahab
 tapad aynnataubmep sesorP .aborkim sativitka nakanuggnem nagned anahredes
iborea isidnok adap nakukalid k  halada kiborea nasopmogneP .kiboreana nad
 nagned kinagro nahab isisopmoked aynada  rp ,)aradu( negisko  irad amatu kudo
 nasopmogneP .sanap nad ria ,adiskoidobrak halada kiborea igoloib silobatem
 ;sabeb negisko nakanuggnem apnat kinagro nahab isisopmoked halada kiboreana
 awaynes nad adiskoidnobrak ,anatem halada kiboreana silobatem rihka kudorp
repes utnetret  tadap kinagro kupup nataubmep aynrasad adaP .kinagro masa it
 helo ,aborkim sativitka naktaafnamem nagned isisopmoked halada riac nupuam






 sesorp amales fitka gnay aborkim sinej nad  igab mumitpo isidnoK .nasopmognep
sim ,nasopmognep sesorp amales nakitahrepid ulrep aborkim sativitka a  aynl
nanakam rebmus nad hubmut aidem ,isarea  .)6102 ,.kkd ruN( aborkim igab  
 
.3.2    kodnoG gnecE  
( kodnog gnecnE ainrohciE   sepissarc tas halas halada )mloS sinej u  
ilak amatrep gnay ria nahubmut  helo ajagnes kadit araces nakumetid  lraK naumli  
nuhat adap suitnoM noV  nakukalem gnades akitek 4281  iagnus id isidepske  
.ailizarB nozamA  ayad iaynupmem ini nahubmuT  nagnukgnil padahret isatpada  
gnay urab  ,raseb tagnas  gnires aggnihes  tapmet iagabreb id amlug nakapurem  nad  
nariagnep narulas uggnaggnem  kutnu tilus gnay isagiri uata   nakiladnekid
( 2102 ,hamsiraunaY .)   
 nahab irad iridret rages naadaek malad kodnog gnece aimik asilana lisaH
 kinagro C ,%95,63 rasebes kinagro  K ,%1100,0 latot P ,%82,0 latot N ,%32,12
 gnirek nahab nakgnadeS .%6,02 rasak tares nad %8,57 oisar N/C ,%610,0 latot
 ,uba % 2,42 ,negortin % 5,1 ;kinagro nahab % 8,57 gnudnagnem kodnog gnece
 nad ,muislak % 8,21 ,muirtan % 8,1 ,muilak % 7,82 ,rofsof % 0.7  % 0,12
 gnece adap iggnit gnay arah rusnu nad kinagro nahab nagnudnaK .adirolhk
 fitanretla iagabes nakidajid kutnu kodnog gnece naknikgnumem tubesret kodnog
kkd inazpA( riac kinagro kupup .  ,  .)7102 kkd inazpA .  naklupmiynem )7102(
 awhab ebmep nagned naukalrep  isatnemref kodnog gnece riac kinagro kupup nair
 amredohcirT  nahubmutrep padahret nakifingis gnay huragnep nakirebmem .pps
( adales namanat  avitas acutcaL ).L   
 
.2 4. kodnoG gnecE riaC kinagrO kupuP  
nahab nakkusubmep lisah irad natural halada riac kinagro kupuP -  nahab
 gnay aisunam nad ,naweh narotok ,namanat asis irad lasareb gnay kinagro
 riac kinagro kupup irad nahibeleK .rusnu utas irad hibel aynarah rusnu nagnudnak
gnem tapec araces tapad halada ini  malad halasamreb kadit ,arah isneisefed isata
 nakgnidnabiD .tapec araces arah nakaideynem upmam nad ,arah naicucnep
 kadit aynmumu riac kinagro kupup ,kinagrona nahab irad riac kupup nagned






 nakirebid gnay kupup natural aggnihes ,takignep nahab ikilimem aguj ini kupup
.)6102 ,.kkd ruN( gnusgnal araces namanat nakanugid asib hanat naakumrep ek  
 )1 : tukireb iagabes nagnutnuek aparebeb ikilimem riac kupup naanuggneP
 aynnaisakilpagneP  kupup naisakilpagnep nagned nakgnidnabid akij hadum hibel
2 .tadap kinagro )  paresid hadum riac kupup malad id tapadret gnay arah rusnU
3 namanat )  kupup malad tapadret gnaraj gnay emsinagroorkim gnudnagneM
4 .tadap kinagro ) kinagro kupup narupmacneP  riac  ed  tadap kinagro kupup nagn
tadap kinagro kupup malad ada gnay arah rusnu nakfitkagnem tapad  (  ,.kkd orobiS
 ini kupup aynlasim ,nagnutnuek aparebeb nakirebmem riac kinagro kupuP .)3102
ek naktorpmes id nupuata raka ek aynnakmariynem arac nagned nakanugid tapad  
 agajnem tapad namariynep sesorp aggniheS .aganet tamehgnem nad namanat
 kadit ,atarem hibel salej nakupumep malad riac kinagro kupuP .hanat nababmelek
 nakbabesid ini lah ,tapmet utas id kupup isartnesnok nakupmunep idajret naka
ral % 001 riac kinagro kupup  arah isneisefed isatagnem tapec araces aggniheS .tu
rah nakaideynem upmam aguj arah naicucnep malad halasamreb kadit nad  araces a






















 .III EDOTEM NAD IRETAM  
 
utkaW nad tapmeT   .1.3  
 naitileneP halet   nad nainatreP satlukaF naabocrep nahaL id nakanaskalid
 .lJ id katelret gnay uaiR misaK firayS natluS iregeN malsI satisrevinU nakanreteP
napmaT natamaceK ,uraB gnapmiS naharuleK .81 mK 511 .oN satnarbeoS .R.H -
 naitileneP .urabnakeP  ini  halet p nakanaskalid  naluB ada rebmetpeS  iapmas 8102  
rebmeseD  .8102  
 
talA nad nahaB   .2.3  
  :halada ini naitilenep malad nakanugid gnay talA  hadaw kutnu kitsalp murd
isatnemref , ,gnales  tem ,rija ,gnarap ,lukgnac ,ruku saleg ,rednelb nare , ,ratsim  
,nagnabmit ,uasip  kitsalp  nagnuan kutnu narapsnart , ,gnarap  ,silut tala  gebilop  
52 x mc 81 naruku licek   nad mc gebilop  mc 05 x 04 naruku raseb ,aremak ,  satrek  
.aynnial gnukudnep nad lebal  
  sateirav gnuret hineb :halada ini naitilenep malad nakanugid gnay nahaB
 gnatsuM ,1F  ME ,kodnog gnece -  hanat ,ria ,risap alug ,4 ,liospot   kupup nad
.maya gnadnak  
 
3.3  naitileneP edoteM  
 utas nagned pakgneL kacA nagnacnaR edotem nakanuggnem ini naitileneP
 :tukireb iagabes halada naukalrep farat nupadA .rotkaf  
ac kinagro kupup sisoD gnecne ri  5 irad iridret ;kodnog  :farat  
D1  = )lm 0( lortnoK  
D2  =  riac kinagro kupup naukalreP lm 001  
D3  = p naukalreP  riac kinagro kupu lm 002  
D4  =  riac kinagro kupup naukalreP lm 003  
D5  = nagro kupup naukalreP riac ki  lm 004  
5 iraD  gnisam sata id naukalrep - nabes gnaluid gnisam ihes ilak 5 kay n  id agg







 naitileneP naanaskaleP .4.3  
kodnoG gnecE riaC kupuP nataubmeP .1.4.3  
           nakpaiynem nagned kodnog gnece riac kinagro kupup nataubmep sesorP  52
 gnece gk kodnog  ,hisreb icucid hadus gnay gnatab nad nuad naigab adap  
licek gnotopid naidumek - licek  ,  naksulahid nakanuggnem  rednelb  .  naidumeK
 nagned isatnemref hadaw ek nakkusamid sulah halet gnay kodnog gnece
 nakhabmanem 52  ria retil  , 5,1   nad risap alug gk 7  lm 05 ME natural -4  ulal  kudaid
atar iapmas   nad kitsalp nagned pututid   natamagnep nakukaliD .uggnim 2 amales
 uabreb kadit nad talkoc idajnem anraw alibapa gnirasid ulal   nakhasimem kutnu
 napadne kodnog gnece irad   haleteS .nakanugid kadit gnay  irad nakhasipid
padne na   pais riac kupup akam  nad  naukalrep sisod nagned iauses nakanugid
.gnuret namanat ek isakilpa  
 nahaL napaisreP .2.4.3  
   naatarep nad nahisrebmep apureb naitilenep tapmet kutnu nahal napaisreP
 natapmenep kutnu nakanugid naka gnay nahal ratikes laera gebilop   kames irad
lah nad rakuleb -  raga ,naitilenep naracnalek uggnaggnem tapad gnay lah
.racnal gnay esaniard nad esarea atres pukuc gnay irahatam ranis naktapadnem  
 .3.4.3  napaisreP manaT aideM  
  hanaT .naiamesrep nagned naamasreb nakukal id manat aidem napaisreP
 hanat sinej halada nakanugid gnay liospot   hadus gnay laisremok araces tapad gnay
srepid T .aynmulebes nakpai malad ek nakkusamid hana  gebilop   gnay raseb
)mc 05 x mc 04( narukureb  s 01 kaynabe  gk  nakhabmanem nagned   gnadnak kupup
 maya  nagned /g045( ah/not 51 kaynabes gebilop uggnimes amales nakraibid nad ) . 
.4.4.3  hineB naiameyneP  
 uluhad hibelret iamesid mulebes gnuret hineB  tagnah ria nagned madnerid
05 o  C  amales 03  tinem  naksiritid nad .  nakukalid namadnereP nagned   kutnu
isnamrod nakhatamem . d ek nakkusamid hineb naidumeK  mala bilop eg 
52 x 81 naruku naiamesrep   narupmac irad iridret naiamesrep aideM .mc  gk 01






iamesid gnuret hineB  aggnihes  mem  ikili .ialeh 4 nuad   nagnuan irebid naiamesreP
2 amales irahatam ayahac satisnetni ignarugnem kutnu gnasip nuad - .irah 3  
.4.3 5  .  lebaL nairebmeP  
 adap lebal nairebmeP  gebilop   .naukalrep nairebmep mulebes nakukalid
  nakirebid naka gnay naukalrep nakadebmem kutnu naujutreb lebal nairebmeP
gnisam adap -  haleteS .ugnu gnuret namanat gnisam  iauses nususid ,lebal irebid
.naabocrep nagab nagned  
.4.3 6  namananeP .  
dap nakukalid namananeP  hadus gnay tibib a mem  ikili .ialeh 4 ratikes nuad  
 .magares gnay tibib halada nakanugid gnay tibiB  igap adap nakukalid namananeP
gnitnuggnem arac nagned irah  gebilop  itah nagned naiamesrep -  tibib raga itah
 tibib utas halada manatid  gnay halmuJ .kasur kadit  utas kutnu gebilop  .   ratna karaJ
 halada gebilop 5  x mc 0 5 .mc 0  eP gnoret namanat namanan  irebid  nagnuan   kitsalp
ayahac submet   raga najuh ria nahutaj irad ignudnilret gnoret namanat  tapad nad  
)TPO( naanat uggnaggnep emsinagro nagnares ignarugnem   
 
.4.3 9. naukalreP nairebmeP  
 ek nakhadnipid gnuret namanat haletes irah 7 nakirebid naukalreP  gebilop  
raseb .  nairebmeP kalid namanatek kodnog gnece riac kinagro kupup u  paites nak 7 
ilakes irah  nagned   sisod  iauses naukalrep  utiay  sisod ,  riac kinagro kupup lm 001  ,
od  sis  riac kinagro kupup lm 002  sisod ,  riac kinagro kupup lm 003 sisod ,   kupup
riac kinagro  .lm 004  
  arac nagned kodnog gnece riac kinagro kupup nairebmep naukalreP
ruku saleg nakanuggnem hanat ek kodnog gnece riac kinagro kupup nakmariynem  
 .naukalrep nagned iauses irah igap adap nakukalid naukalrep nairebmeP   lukup
 00.70 – BIW 00.80 . 
 
.4.3 9  naarahilemeP .  






irah eros nad igap paites nakukalid namanat namariyneP  .  namariyneP




2  . hanaT narubmeggneP nad nagnaiyneP  
  nupuam maladid hubmut gnay amlug tapadret alibapa nakukalid nagnaiyneP
raulid  gebilop   araces nakukalid amlug nagnaiyneP .gnuret namanat ratikesid
agned amlug tubacnem utiay launam  hanat  narubmegnep nakgnadeS .nagnat n
.tadamem ialum hadus hanat alibapa nagnaiynep nagned naamasreb nakukalid  
3  .  nenaP  
         nanenameP p gnotomem arac nagned nakukalid lakgna   amatrep nenaP .haub
 rumureb namanat taas adap nakukalid 50 akij nenapid pais gnureT .TSH   gnuju
pek anraweb halet haub u hit -  nakukalid nanenameP .nahitup 5 kaynabes  nenap ilak . 
 
natamagneP retemaraP .5.3  
 .1 )mc( namanat iggniT  
 namanat iggnit narukugneP fitategev asam taas nakukalid ,  natamagnep
 atad id namanat iggnit  nakukal  adap ek uggnim -8 haletes  naiamesrep   nad
nahadnimep  manat na   id gebilop  raseb gnay .  agit kaynabes nakukalid narukugneP
ilak  utkaw malad  natamagnep nad ilakes uggnimes natamagnep utkaw nagned ,  
 nakukalid natamagnep  .agnubreb namanat mulebes  narukugneP  irad nakukalid
nakanuggnem namanat gnabac gnuju iapmas namanat gnatab lakgnap  m ratsi  .  
 .2 )mc( rabelret nuad rabeL  
 narukugneP rabelret nuad rabel   natamagnep ,fitategev asam taas nakukalid
 adap nakukalid namanat iggnit atad ek uggnim -  nad naiamesrep haletes 8
 id namanat nahadnimep gebilop  .raseb gnay   agit kaynabes nakukalid narukugneP
 ilak  nad ilakes uggnimes natamagnep utkaw nagned ,natamagnep utkaw malad
natamagnep  nakukalid   .agnubreb namanat mulebes rad nakukalid narukugneP  i
 lakgnap  nuad gnuju ek nuad gnuju m nakanuggnem ratsi  .  






 narukugneP nuad gnajnap   atad natamagnep ,fitategev asam taas nakukalid
 adap nakukalid namanat iggnit ek uggnim -  nahadnimep nad naiamesrep haletes 8
 id namanat gebilop  ay .raseb gn   malad ilak agit kaynabes nakukalid narukugneP
 natamagnep nad ilakes uggnimes natamagnep utkaw nagned ,natamagnep utkaw
 .agnubreb namanat mulebes nakukalid  lakgnap irad nakukalid narukugneP  nuad
 nuad gnuju ek m nakanuggnem ratsi  .  
 .4  nuad halmuJ )ialeh(  
 narukugneP nuad halmuj   atad natamagnep ,fitategev asam taas nakukalid
 adap nakukalid namanat iggnit ek uggnim -  nahadnimep nad naiamesrep haletes 8
 id namanat gebilop  .raseb gnay   malad ilak agit kaynabes nakukalid narukugneP
 nagned ,natamagnep utkaw  natamagnep nad ilakes uggnimes natamagnep utkaw
 .agnubreb namanat mulebes nakukalid P natamagne   nakukalid  arac nagned
 .namanat paites nuad halmuj gnutihgnem  
 .5 B tare  )g( haub rep haub  
  nenaP .haub lakgnap gnotomem arac nagned nakukalid nanenameP
 amatrep  akij nenapid pais gnureT .TSH 05 rumureb namanat taas adap nakukalid
hitupek anraweb halet haub gnuju -  ilak 5 kaynabes nakukalid nanenameP .nahitup
.nenap   atad nalibmagneP tareb   haub gnabminem nagned nakukalid haub rep haub
trep nenap taas adap namanat pait  nagnabmineP .rihkaret nenap iapmas ama tareb  
aub latigid nagnabmit nakanuggnem h . 
 .6 areB ( namanat rep haub t  )g  
  atad nalibmagneP tareb   nenap paites nakukalid ini namanat rep haub
 gnabminem nagned  aumes haub   adap tapadret gnay gnisam - gnisam  namanat  
 ataD .nenap amales tareb  ag irad libmaid namanat rep haub  paites halmuj/nagnub
nenap ilak . 
 .7 )mc( haub gnajnaP  
  amatrep nenap ilak paites adap nakukalid haub gnajnap narukugneP
m nakanuggnem rihkaret nenap iapmas ratsi  rad aynlakgnap iapmas haub gnuju i . 
.8  )mc( haub retemaiD  
  nenap irad nenap ilak paites adap nakukalid haub retemaid narukugneP







ataD sisilanA .6.3   
 lairotkaf non )LAR( pakgneL kacA nagnacnaR nakanuggnem ini naitileneP
 nakanuggnem nagned  isilana  .)AVONA( magar kidis  akam ,atayn adeb akiJ
( TRMD iju nagned naktujnalid tseT egnaR elpitluM nacnuD )  .  gnay atad sisilanA
 nad nagnapal atad lisah irad helorepid  lebat kutneb malad nakijasid muirutarobal
.3 lebaT adap tahilid tapad magar kidis sisilanA .kifarg nad 1. 
.3 lebaT 1 magaR kidiS sisilanA .  
rebmuS  BD  KJ  TK  tih F  
lebat F  
50,0  10,0  
naukalreP  t-1 P KJ  t(/P TK - )1  GTK/PTK  - - 
talaG  r( t - )1  G KJ   TK tr(/G - )1  - - - 
latoT  tr -1 GKJ+PKJ  - - - - 
)3102( idapusortsaS :rebmuS  






)TKJ( latoT tardauK halmuJ    = 2jiY ∑ - KF  
)PKJ( naukalreP tardauK halmuJ   =
2yE
y
� KF  
talaG tardauK halmuJ    TKJ = - PKJ  
gnutih F     GTK/PTK =  
 
 62  
 
.V   PUTUNEP  
 
 
.1.5  nalupmiseK  
 maid tapad akam ,nakanaskalid halet gnay naitilenep lisah nakrasadreB  lib
 awhab ,nalupmisek p  kodnog gnece riac kinagro kupup sisod naukalrep nairebme
lm 003   nakirebmem  kiabret lisah  retemarap kutnu  rep haub tareb ,nuad halmuj
.haub retemaid nad ,haub gnajnap ,namanatrep haub tareb ,haub  
 
 .2.5  naraS  
  kutnu naknarasiD nuggnem gnoret namanat lisah naktapadnem a  kupup nak









AKATSUP RATFAD  
 
 sativitkefE  .7102 .Z ,nifirA ,niddurahaB ,.W,anahdraW ,.H ,gnugA ,.W ,inazpA
( kodnoG gnecE riaC kinagrO kupuP sepissarc ainrohhciE ) 
 isatnemreF  amredohcirT padahreT .ppS  ( adaleS nahubmutreP  acutcaL
 avitas  .).L marataM gnaerakgnaS lanruJ  . 1:)3(3 - .9  
 .5102 .kitsitatS tasuP nadaB  akgnA malaD uaiR .uaiR isnivorP SPB .  
 .8002 .E ,namiduB gnoreT ayadiduB ayapU nad araC .ketpI anahaW .VC .  
 .6002 .iskudorP anaraS tarotkeriD  kupuP ratfadreT namanaT laredneJ tarotkeriD .  
.atrakaJ .nainatreP nemetrapeD ,nagnaP  
 sateiraV auD hubmuT sisilanA .3102 .katnujnamiS .P nad atizrA ,.D.M ,ajauD
( gnureT anegnolem munaloS   .).L  nainatreP satlukaF naitileneP lanruJ
ibmaJ satisrevinU 33 :)1(2 , - 93 . 
 
itawanrE  . 102  .3  manaT aideM huragneP d N kupuP sisoD na  KP padahreT  
P  nahubmutre d lisaH na  T namana  ( gnureT  anegnoleM munaloS ).L . 
igolonketorgA idutS margorP  nainatreP satlukaF ,  ukueT satisrevinU
ramU  . hecA . 
 .8102 .atilsaH ( kodnoG gnecE nataafnameP ainrohhciE  sepissarC  iagabeS )
( raseB iabaC namanaT nahubmutreP padahreT sopmoK  mucispaC
 munnA ).L   sniaS satlukaF d U ,igolonkeT na NI  rassakaM niddualA  .
.rasakaM  
 gnureT namanaT iskudorP nad nahubmutreP .5102 .yepuraM .A nad .B ,anuruH
( anegnolem munaloS   habmiL kinagrO kupuP sisoD iagabreB adap ).L
 .ipaS narotoK sagoiB irtseroforgA lanruJ 812:)3(01 , - .622  
 
( kodnoG gnecE riaC kupuP huragneP .7102 .inrauJ  ainrohciE c ssepissar ) 
( irdeleS namanaT nahubmutreP padahreT muipA  sneloevarG  iagabeS )
ukitkarP gnajnuneP m  .nahubmuT igoloisiF ispirkS  malsI satisrevinU .
rA iregeN - hecA adnaB .hecA adnaB ,malassuraD yrinaR . 
 tabikA gnureT namanaT lisaH nad nahubmutreP .9002 .hailraM .A nad inimuJ
 .kinomraH hubmuT rutagneP taZ nad lisadnaG nuaD kupuP nairebmeP
ketlarolF lanruJ   37 : 4 - .08  
 .1102 .B ,natikaL rasaD - nahubmuT igoloisiF rasad  442 .atrakaJ .sreP ilawajaR .
.lah  
 
( agnuB sibuK namanaT lisaH nad nahubmutreP .4102 .A.R ,onoskaL  acissarB
aecarelo    1F tneirO  ravitluK ).CD arolfiluaC .ravbus sityrtoB .rav .L
 .ihsakoB sisoD  nad asluM sineJ tabikA .naitileneP lisaH   nasawaK
 ebmaJ kuleT natamaceK ayabanriS aseD .ytiC yrtsudnI lanoitanretnI







nomsireM  . 4102  . saH nad nahubmutreP li   raseB iabaC namanaT (  mucispaC
 muunna .L  )  narotoK gnadnaK kupuP irebiD gnay tubmaG hanaT id ipaS  .
 gnidisorP lamitpobuS nahaL lanoisaN ranimeS 027 laH . - .727  
 kupuP naijugneP .5102 .opagnaT .M.A nad naahaiS .P ,nagnaidnaP .D ,.R.A ,ioM
 irad riaC kinagrO ( kodnoG gnecE sepissarc ainrohciE  padahreT )
( iwaS namanaT nahubmutreP aecnuj acissraB  .)  APIM LANRUJ
 ,ENILNO 51 :)1( 4 - .91  
 .7102 .anaidsoR nad .S ,anaidluM ( gnoreT namanaT nopseR  anegnolaM munaloS
L.) nI nagned riaC kinagrO kupuP nairebmeP lavretnI padahreT  lavret
.adebreB gnay utkaW   ranimeS gnidisorP lanoisaN  .  lah 51 5- 261 . 
 .4102 .onoyluM aggnaT hamuR hapmaS irad sopmoK nad LOM taubmeM  TP .
.lah 221 .atrakaJ .akatsuP aidemorgA  
 
 irad riaC kinagrO kupuP nataubmeP .6102 .amlE .M nad  rooN .R .A  ,.T ,ruN
  rotavitkaoiB nahabmaneP nagned aggnaT hamuR kinagrO hapmaS  4ME  
( smsinagroorciM evitceffE  .) isrevnoK .)2( 5 .  
 .2102 .avasinnA .R .A nad ,nafloS .B ,.I ,irasanamreP rasaD - norgA rasaD imo  .
.lah 541 .urabnakeP .sserP aksuS  
.A ,atanarP   .4002 ayntaafnaM nad isakilpA : riaC kinagrO kupuP  aidemorgA .
.lah 391 .atrakaJ akatsuP  
 .0102 .S.A ,atanarP kinagrO kupuP nagned nenaP lisaH naktakgnineM kutnU  .
.lah 541 .atrakaJ .ayadawS rabeneP  
 
 riaC kinagrO kupuP leveL huragneP .3102 .tayadiH .N nad onrawuS ,.R ,aggnairP
nuaD nagnabmI nad gnireK nahaB iskudorP padahreT -  tupmuR gnataB
 .tapmeeK isailofeD hajaG nakanreteP haimlI lanruJ 563 :)1( 1 , - .373  
 
 .2991 .ododiwowreoP hanaT narubuseK haaleT gnA . lah 57 gnudnaB .asak  
 
( gnureT  namanaT lisaH nad  nahubmutreP nopseR .5102 .O .E ,irtuP  munaloS
anegnolem   itluM kupuP nad  gnadnaK kupuP  nairebmeP padahreT ).L
 .risapreB hanaT adap  tafsoF muilaK .ispirkS   idutS margorP
nad nainatreP satlukaF igolonketorgA   satisrevinU ,nanatuheK
.ayarakgnalaP .ayarakgnalaP hayidammahuM  
 aparebeB fitatitnauK nad fitatilauK retkaraK isakifitnedI .6102 .D .D ,irtuP
( gnureT sateiraV anegnolem munaloS   .).L ispirkS  ,nainatreP satlukaF .
.gnupmaL .gnupmaL satisrevinU  
 kinagrO kupuP nairebmeP utkaW lavretnI nad sisoD huragneP .7102 .R.K ,idaiR
 namanaT lisaH nad nahubmutreP padahret kopeK gnasiP tiluK riaC






nakanreteP U .  satisrevin I  mals N irege  uS irayS natl K f a mis   .uaiR
.urabnakeP  
 .4991 .K ,anamkuR gnureT manatreB .lah 84 .atrakaygoY .suisinaK tibreneP .  
 kupuP sisoD nad sineJ huragneP .4102 .hannaJ .N nad imhaR .A ,.M ,iefaS
( gnureT namanaT lisaH nad nahubmutreP padahret kinagrO  munaloS
 anegnolem .L ) F gnatsuM sateiraV -  .1  ,rofirgA lanruJ 95 :)1(31 - .66  
 
 padahret sateiraV macaM nad KPN kupuP macaM huragneP .0102 .S ,okgnosaS
( ugnU gnureT namanaT lisaH nad nahubmutreP anegnolem munaloS   .).L
 .ispirkS atrakaruS .teraM salebeS satisrevinU nainatreP satlukaF . 
 
allehS ,  hanaT adap kodnoG gnecE uajiH  kupuP nairebmeP naijaK .2102 .W .J .A
( gnoreT namanaT fitategeV nahubmutreP padahreT tubmaG  munaloS
 anegnolem  .).L lanruJ roiretnA 92 :)1( 21 , -   .43  
riaC kupuP nataubmeP .3102 .anilreH .N nad ayruS .E .S .E ,orobiS   sagoiB nad
 .naruyaS habmiL narupmaC irad USU aimiK kinkeT lanruJ 04 :)3( 2 , - .34  
 .0102 .M.M ,ojdetuS  kupuP P araC nad .nakupume   771 .atrakaJ .atpiC akeniR .TP
.lah  
 
 padahreT riaC kinagrO kupuP sisoD aparebeB naijugneP .1102 .R ,akifuaT
lisaH nad nahubmutreP  ( letroW namanaT  atorac sucuoD  .)L  lanruJ
 ,namanaT 1 :)2( 1 - .01  
 .7102 .E ,nawrU huragneP   nahubmutreP padahreT riaC kinagrO kupuP nairebmeP
( ugnU gnoreT namanaT  munaloS m angnole   nakanuggneM nagned ).L
 .gabyloP ispirkS evinU .igoliB nakididneP idutS margorP .  atanaS satisr
.atrakaygoY .amrahD  
( kodnoG gnecnE sopmoK huragneP .2102 .hamsiraunaY sepissarc ainrohciE  
adaleS iskudorP nad nahubmutreP padahreT )mloS  (  avitas acutcaL .)L  
ispirkS nakididneP umlI nad naurugeK satlukaF .  satisrevinU  
 .atrakaruS hayidammahuM .atrakaruS  
,nitailuY   ,.E ,iraS  nad ,.P.Y  ardneH M , .  .8102 irad riaC kinagrO kupuP sativitkefE  
( kodnoG gnecE  sepissarc ainrohciE )mloS ,)traM(   nahubmutreP kutnu
 nuaD hareM anraW nahareceK nad amenoalgA  ‘ kitspiL .’   lanruJ
akiportoiB  , 6 2 :)1( 8-   .43  
itawaitsiluY ,  .8002 .E  sagoiB iskudorP padahreT oisaR N/C nad uhuS huragneP
hapmaS ukaB nahabreB  . ispirkS  tutitsnI ,nainatreP igolonkeT nasuruJ .






 ispirkseD .1 naripmaL  sateiraV gnureT namanaT 1F gnatsuM  
 
 sateiraV   1F gnatsuM :  
 nahubmutreP   kageT :  
 haub anraW   ugnU :  
gnajnap nad sirdniliS :                haub kutneB  
 namanat sineJ   misumeS :  
 haub rep toboB  511 : - marg 021  
 nenap rumU    55 : - TSH 06  
  nakaynabreP   ijiB :  
 lisah isnetoP   05 : - ah/not 06  
         nagnukgniL  hadner narataD :  










































































: nagnareteK  
D  1 )naukalrep apnaT( lortnoK =  
D  2  = lm 001 riac kinagro kupup naukalreP  
D3 lm 002 riac kinagro kupup naukalreP =  
D  4 lm 003 riac kinagro kupup naukalreP =  
D  5 lm 004 riac kinagro kupup naukalreP =  





















































gneP naiameynep nad manat aidem naisi  
lebal nairebmeP  
P namanane  
naarahilemeP  
D1  = )naukalrep apnaT( lortnoK  
D2  =  riac kinagro kupup naukalreP lm 001  
D3  =  riac kinagro kupup naukalreP lm 002  
D4  =  riac kinagro kupup naukalreP lm 003  
D5  = riac kinagro kupup naukalreP  lm 004  
:natamagneP  
• namanaT iggniT  
• uad rabeL  n rabelret  
• gnajnapret nuad gnajnaP  
• nuad halmuJ  
• hauB rep hauB toboB  
•  rep haub toboB
namanaT  
• hauB gnajnaP  
• gnatab retamaiD  
 
ataD sisilanA  
 habmiL  gnece kodnog  
 
 laera nahisrebmeP  
 
COP nataubmeP  
eP nahaL napaisr  
 gabilop ,lebal irebid haleteS
naukalrep iauses nususid  






 naripmaL 4 mayA gnadnaK kupuP nagnutihreP .  
 
ah 1    m 000.01 = 2   
gk 1    g 000.1 =    
 not 1    gk 000.1 =  
 = ratkeh rep isalupoP
 
sauL  hanat  1 ah
karaJ  manat   
   =
01 . 000   
06  x 06   
  =
01 . 000  
0,6 x 0,6  
 namanat 777.72 =  
  ah/not 51 maya gnadnak kupup sisoD  =  
  00051   gk
72 . 777
   g 0001 × gk 45,0 =  





























 .5 naripmaL kinagrO kupuP satilauK radnatS  
oN  retemaraP  nautaS  muminiM  mumiskaM  
1 ria radak  % - 05  
2 rutarepmeT  0c 
 
hanat ria uhus  
3 anraW  
  
namatiheK  
4 uaB  
  
hanat uabreb  
5 lekitrap naruku  mM  55,0  52  
6 ria taki naupmamek  % 85  - 
7 hP  
 
8,6  94,7  
8 gnisa nahab  % * 5,1  
 
orkam rusnu  
   9 kinagro nahab  % 72  85  
01  negortiN  % 4,0  - 
11  nobraK  % 8,9  23  
21  )5O2P( ropsohp  % 1,0  - 
31  N/C - oisar  
 
01  02  
41  O2K( muilak  % 2,0  * 
 
orkim rusnu  
   51  nesrA  gk/gm  * 31  
61  )dc( muimdak  gk/gm  * 3 
71  )oc( labok  gk/gm  * 43  
81  )rc( muimork  gk/gm  * 012  
91  )uc( agabmet  gk/gm  * 001  
02  )gH( irukrem  gk/gm  * 8,0  
12  )iN( lekin  gk/gm  * 26  
22  )bP( labmit  gk/gm  * 051  
32  )eS( muineles  gk/gm  * 2 
42  )nZ( gnes  gk/gm  * 005  
 
nial rusnu  
   52  muislaK  % * 5,52  
62  )gM( muisengam  % * 6,0  
 irad licek hibel uata muminim irad raseb hibel aynialin * : nagnaretek
mumiskam  
 













 naripmaL 6  riaC kinagrO kupuP araH rusnU sisilanA . kodnoG gnecE  
 
 arah rusnu sisilana lisaH kodnog gnece   lisaH muirotarobaL irad helorepid
 urabnakeP ,manaP gnapmiS ,5.21 .mK aydiwaniB .lJ .uaiR satisrevinU nanakireP
 .aisenodnI ,uaiR  
emuloV  lepmaS sineJ  
                      lm 001/g  
N P K 
 lm 01  riaC kupuP  ,0 30  0,0 81     ,0 12  
 
 
 lisah aynnasawhab naklupmisid tapad kupup INS irad rebmus nakrasadreB
 riac kinagro kupup sisilana irad kodnog gnece   lisaH muirotarobaL irad helorepid
 .41.4 lebaT adap uaiR satisrevinU nanakireP ,0 N nakkujnunem 30   muminim(
0,0 P ,)iggnit/ 81  )hadner/muminim( ,0 K , 12  ( /muminim iggnit .)  

























 naripmaL 7 mayA gnadnaK kupuP araH rusnU sisilanA  .  
 
 irad helorepid maya gnadnak kupup arah rusnu sisilana lisaH
 gnapiS ,5.21 .mK aydiwaniB .lJ .uaiR satisrevinU nanakireP lisaH muirotarobaL
 .aisenodnI ,uaiR urabnakeP ,manaP  
 
lepmaS sineJ  
                     lm 001/g  
N      P2O5    K2O 
 
 
tadaP kupuP  %30,3       %98,2     % 21,0  
 
 
 lisah aynnasawhab naklupmisid tapad kupup INS irad rebmus nakrasadreB
 nanakireP lisaH muirotarobaL irad helorepid maya gnadnak kupup sisilana irad
 P ,)iggnit/mumiskam( % 30,3 nakkujnunem .51.4 lebaT adap uaiR satisrevinU
 98,2   ,% 4,0 =N kutnu INS .)iggnit/mumiskam( % 21,0 K ,)iggnit/mumiskam( %

























 naripmaL 8 naukalreP iauseS K nad P ,N araH rusnU nagnutihreP .  
 
%30,0 = kodnog gnecE COP adap N arah rusnU .1  
lm 001 = 2D  
lm 001/g 30,0 = lm 01  
?....= lm 001  
30,0 x lm 001 = ? x lm 01  
3 = ? x lm 01  
01/3 = ?  
lm 001/g 3,0 =  
lm 002 = 3D  
lm 001/g 30,0 = lm 01  
?....= lm 002  
30,0 x lm 002 = ? x lm 01  
6 = ? x lm 01  
01/6 = ?  
lm 001/g 6,0 =  
lm 003 = 4D  
lm 001/g 30,0 = lm 01  
?....= lm 003  
lm 003 = ? x lm 01  30,0 x  
9 = ? x lm 01  
01/9 = ?  
lm 001/g 9,0 =  
lm 004 = 4D  
lm 001/g 30,0 = lm 01  
?....= lm 004  
30,0 x lm 004 = ? x lm 01  
21 = ? x lm 01  
01/21 = ?  







%810,0 = kodnog gnecE COP adap P arah rusnU .2  
lm 001 = 2D  
 = lm 01  810,0 lm 001/g  
?....= lm 001  
 x lm 001 = ? x lm 01 810,0  
8,1 = ? x lm 01  
01/8,1 = ?  
lm 001/g 81,0 =  
lm 002 = 3D  
 = lm 01  810,0 lm 001/g  
?....= lm 002  
 x lm 002 = ? x lm 01 810,0  
6,3 = ? x lm 01  
01/6,3 = ?  
lm 001/g 630,0 =  
lm 003 = 4D  
 = lm 01  810,0 lm 001/g  
?....= lm 003  
 x lm 003 = ? x lm 01 810,0  
4,5 = ? x lm 01  
01/4,5 = ?  
lm 001/g 45,0 =  
lm 004 = 4D  
 = lm 01  810,0 lm 001/g  
?....= lm 004  
 x lm 004 = ? x lm 01 810,0  
2,7 = ? x lm 01  
01/2,7 = ?  









%12,0 = kodnog gnecE COP adap K arah rusnU .3  
lm 001 = 2D  
 = lm 01  12,0 lm 001/g  
?....= lm 001  
 x lm 001 = ? x lm 01 12,0  
12 = ? x lm 01  
01/12 = ?  
lm 001/g 1,2 =  
lm 002 = 3D  
 = lm 01  12,0 lm 001/g  
?....= lm 002  
 x lm 002 = ? x lm 01 12,0  
24 = ? x lm 01  
01/24 = ?  
lm 001/g 2,4 =  
lm 003 = 4D  
 = lm 01  12,0 lm 001/g  
lm 003  ?....=  
 x lm 003 = ? x lm 01 12,0  
36 = ? x lm 01  
01/36 = ?  
lm 001/g 3,6 =  
lm 004 = 4D  
 = lm 01  12,0 lm 001/g  
?....= lm 004  
 x lm 004 = ? x lm 01 12,0  
48 = ? x lm 01  
01/48 = ?  









 naripmaL 9  magaR kidiS lisaH . tujnaL ijU nad  
.1  namanaT iggniT  
 
naukalreP    nagnalU    latoT  naataR  
 1 2 3 4 5   
lm 0  4,14  93 ,5 2,04  8,04  2,53  1 79 ,1 93 , 24  
lm 001  2,04  93 ,3 04 1,  93 ,5 40,4 1 99 ,5 39,9 
lm 002  6,14  41,8 14 ,5 14 ,5 41,1 2 70 ,5 41,5 
lm 003  4,04  04 ,1 39,3 04 1,  6,83  1 89 ,5 39,7 
lm 004  1,04  93 ,3 39,4 83 ,6 39 1 69 ,3 39, 82  
   latoT    999  1 99 ,8 
 
 
KS  BD  KJ  TK  F- gnutiH  
F- lebaT   
%5  %1  
naukalreP  4 15, 89  ,3 699  2, 77 * 76,2  34,4  
talaG  02  28,81 ,1 44 0 
 
  
latoT  42  44, 08  
  
  
KK  = 3, 00 % 
 :nagnareteK  nT  .atayN kadiT =    
 * .atayN adebreB =    






















1   9102 ,01 hcraM ,yadsendeW 54:51         metsyS SAS ehT  
 
                                         erudecorP AVONA ehT  
 
                                       noitamrofnI leveL ssalC  
 
seulaV  sleveL         ssalC  
 
  5         KUPUPSISOD 5D 4D 3D 2D 1D  
 
8.14 6.14 5.14 4.14 1.14 8.04 4.04 2.04 1.04 5.93 4.93 3.93 93 6.83 2.53  51                TT  
 
52    snoitavresbo fo rebmuN  
 
 
                                            2   9102 ,01 hcraM ,yadsendeW 54:51         metsyS SAS ehT  
 
                                         erudecorP AVONA ehT  
 
TT :elbairaV tnednepeD  
 
                                                 fo muS  
         F > rP    eulaV F    erauqS naeM     serauqS         FD                      ecruoS  
 
               ledoM                          00000699.3      00000489.51     4 77.2     4550.0  
 
         00008044.1      00000618.82     02                       rorrE  
 
         00000008.44     42             latoT detcerroC  
 
                          R- naeM TT       ESM tooR      raV ffeoC     erauqS  
 
                                687653.0 738300.3       00069.93      333002.1  
 
 
         F > rP    eulaV F    erauqS naeM     SS avonA        FD                      ecruoS  
 
         4550.0    77.2       00000699.3      00000489.51     4                   KUPUPSISOD  
 
            6   9102 ,01 hcraM ,yadsendeW 54:51         metsyS SAS ehT  
 
                                         erudecorP AVONA ehT  
 
                                 TT rof tseT egnaR elpitluM s'nacnuD  
 
  .etar rorre esiwtnemirepxe eht ton ,etar rorre esiwnosirapmoc I epyT eht slortnoc tset sihT :ETON  
 
 
                                  50.0                        ahplA  
                                  02       modeerF fo seergeD rorrE  
                                  8044.1          erauqS naeM rorrE  
 
                     5          4          3          2          snaeM fo rebmuN  
                        egnaR lacitirC     747.1      217.1      266.1      485.1  
 
                      .tnereffid yltnacifingis ton era rettel emas eht htiw snaeM  
 
                   KUPUPSISOD    N      naeM          gnipuorG nacnuD  
 
                                    5      0005.14       A  3D  
 
                                 2D    5      0009.93       B  
                                 B 
                                 4D    5      0007.93       B  
                                 B 
                                   5      0024.93       B   5D  
                                 B 






.2  nuaD rabeL  
 
naukalreP    nagnalU    latoT  naataR  
 1 2 3 4 5   
lm 0  2,01  10 8,9  3,01  4,8  48,7 9, 47  
lm 001  2,31  01  2,9  5,9  2,01  1,25  24,01  
lm 002  3,01  3,01  5,11  6,21  5,11  2,65  42,11  
lm 003  7,9  3,11  7,11  4,21  3,01  4,55  80,11  
lm 004  2,11  7,9  5,21  ,01 4 6,9  53,4 10, 86  
   latoT    265,8 53, 61  
 
 
KS  BD  KJ  TK  F- gnutiH  
F- lebaT   
%5  %1  
naukalreP  4 7, 660  1, 667  1, 13 nt  76,2  34,4  
talaG  02  62 9, 08 1,3454 
 
  
latoT  42  33 , 79  
  
  
KK  = 01 , 09 % 
 :nagnareteK  nT  .atayN kadiT =    
 * .atayN adebreB =    




























1   9102 ,01 hcraM ,yadsendeW 54:51         metsyS SAS ehT  
 
                                         erudecorP AVONA ehT  
 
                                       noitamrofnI leveL ssalC  
 
seulaV  sleveL         ssalC  
 
5D 4D 3D 2D 1D  5         KUPUPSISOD  
 
6.21 5.21 4.21 7.11 5.11 3.11 2.11 4.01 3.01 2.01 01 8.9 7.9 6.9 5.9 2.9 4.8  81                DL  
                      31 2.  
                                     52    snoitavresbo fo rebmuN  
 
                                            4   9102 ,01 hcraM ,yadsendeW 54:51         metsyS SAS ehT  
 
                                         erudecorP AVONA ehT  
 
 :elbairaV tnednepeD DL  
 
                                                 fo muS  
         F > rP    eulaV F    erauqS naeM     serauqS         FD                      ecruoS  
 
                00006667.1      00004660.7      4                        ledoM 13.1     1992.0  
 
         00004543.1      00000809.62     02                       rorrE  
 
         00004479.33     42             latoT detcerroC  
 
                          R- naeM DL       ESM tooR      raV ffeoC     erauqS  
 
                                299702.0 56909.01       .1 00236.01      419951  
 
 
         F > rP    eulaV F    erauqS naeM     SS avonA        FD                      ecruoS  
 
         1992.0    13.1       00006667.1      00004660.7      4                   KUPUPSISOD  
 
                                            T 8   9102 ,01 hcraM ,yadsendeW 54:51         metsyS SAS eh  
 
                                         erudecorP AVONA ehT  
 
                                 DL rof tseT egnaR elpitluM s'nacnuD  
 
  .etar rorre esiwtnemirepxe eht ton ,etar rorre esiwnosirapmoc I epyT eht slortnoc tset sihT :ETON  
 
 
                                  50.0                        ahplA  
                                  02       modeerF fo seergeD rorrE  
                                  4543.1          erauqS naeM rorrE  
 
                     5          4          3          2          snaeM fo rebmuN  
                     886.1      556.1      606.1      035.1       egnaR lacitirC  
 
 
                      emas eht htiw snaeM  .tnereffid yltnacifingis ton era rettel  
 
                   KUPUPSISOD    N      naeM          gnipuorG nacnuD  
 
                                 3D    5      0042.11       A  
                                 A 
                                 80.11       A 4D    5      00  
                                 A 
                                 5D    5      0086.01       A  
                                 A 
                                 2D    5      0024.01       A  
                                 A 






.3  nuaD gnajnaP  
 
naukalreP    nagnalU    latoT  naataR  
 1 2 3 4 5   
lm 0  2,31  7,21  12 13,4 1 3,2  6,36  12, 27  
lm 001  12,5 13,2 13,9 14,1 13,7 66 ,7 13, 43  
lm 002  15 14,2 15,8 1 9,3  14,5 27 ,7 14,54 
lm 003  1 6,4  1 1,3  41  15,8 13,5 7 7,2  1 2,4  
lm 004  1 2,3  1 7,2  15 13,4 3,21  17  13, 23  
   latoT    340,6 ,86 21  
 
 
KS  BD  KJ  TK  
 
F- gnutiH  
F- lebaT   
%5  %1  
naukalreP  4 1 ,0 08  2,7 10  4, 82 * 76,2  34,4  
talaG  02  21 , 26  0, 136  
 
  
latoT  42  32 , 24  
  
  
KK  = 5,830% 
 :nagnareteK  nT   = .atayN kadiT    
 * .atayN adebreB =    























                                            1   9102 ,01 hcraM ,yadsendeW 54:51         metsyS SAS ehT  
 
                                         erudecorP AVONA ehT  
 
                                       noitamrofnI leveL ssalC  
 
seulaV  sleveL         ssalC  
 
5D 4D 3D 2D 1D  5         KUPUPSISOD  
 
1.51 51 6.41 5.41 2.41 1.41 41 9.31 7.31 5.31 4.31 2.31 1.31 7.21 5.21 3.21 21  81                DP  
                      1 8.5  
 
                                     52    snoitavresbo fo rebmuN  
 
                                            5   9102 ,01 hcraM ,yadsendeW 54:51         metsyS SAS ehT  
 
                                         erudecorP AVONA ehT  
 
 tnednepeD DP :elbairaV  
 
                                                 fo muS  
         F > rP    eulaV F    erauqS naeM     serauqS         FD                      ecruoS  
 
                00004107.2      00006508.01     4                        ledoM 82.4     6110.0  
 
         00000136.0      00000026.21     02                       rorrE  
 
         00006524.32     42             latoT detcerroC  
 
                          R- naeM DP       ESM tooR      raV ffeoC     erauqS  
 
                                372164.0 5038.5 75       00426.31      553497.0  
 
 
         F > rP    eulaV F    erauqS naeM     SS avonA        FD                      ecruoS  
 
         6110.0    82.4       00004107.2      00006508.01     4                   KUPUPSISOD  
 
                                            9   9102 ,01 hcraM ,yadsendeW 54:51         metsyS SAS ehT  
 
                                         erudecorP AVONA ehT  
 
                                 DP rof tseT egnaR elpitluM s'nacnuD  
 
  .etar rorre esiwtnemirepxe eht ton ,etar rorre esiwnosirapmoc I epyT eht slortnoc tset sihT :ETON  
 
 
                                  50.0                        ahplA  
                                  02       modeerF fo seergeD rorrE  
                                  136.0           erauqS naeM rorrE  
 
                     5          4          3          2          snaeM fo rebmuN  
                     651.1      331.1      001.1      840.1       egnaR lacitirC  
 
                     l emas eht htiw snaeM .tnereffid yltnacifingis ton era rette  
 
                     KUPUPSISOD    N      naeM          gnipuorG nacnuD  
 
                                   3D    5      0045.41       A  
                                   A 
                                    A    B  4D    5      0002.41  
                              B 
                              2D    5      0043.31       C    B  
                              C    B  
                              5D    5      0023.31       C    B  
                                   C 






.4  nuaD halmuJ  
 
naukalreP    nagnalU    latoT  naataR  
 1 2 3 4 5   
lm 0  81  51  61  31  41  67  2,51  
lm 001  81  19 02  16 02  39  6,81  
lm 002  21  22 19 51  21  08  61  
lm 003  02  42  22  23 17 601  2,12  
lm 004  02  17 02  52  51  79  1 4,9  
   latoT    254  4,09  
 
 
KS  BD  KJ  TK  
 
F- gnutiH  
F- lebaT   
%5  %1  
naukalreP  4 121, 48  03 , 64  ,3 71 * 76,2  34,4  
talaG  02  291 , 00  9, 06  
 
  
latoT  42  313 ,84 
  
  
KK 1 = 7, 31 % 
 :nagnareteK  nT  .atayN kadiT =    
 * .atayN adebreB =    























1   9102 ,01 hcraM ,yadsendeW 54:51         metsyS SAS ehT  
 
                                         erudecorP AVONA ehT  
 
                                       noitamrofnI leveL ssalC  
 
seulaV  sleveL         ssalC  
 
5D 4D 3D 2D 1D  5         KUPUPSISOD  
 
52 42 32 22 02 91 81 71 61 51 41 31 21  31                DJ  
 
                                     52    snoitavresbo fo rebmuN  
 
                                            hcraM ,yadsendeW 54:51         metsyS SAS ehT  3   9102 ,01  
 
                                         erudecorP AVONA ehT  
 
DJ :elbairaV tnednepeD  
 
                                                 fo muS  
         F > rP    eulaV F    erauqS naeM     serauqS         FD                      ecruoS  
 
                0000064.03      0000048.121     4                        ledoM 71.3     9530.0  
 
         0000006.9       0000000.291     02                       rorrE  
 
         0000048.313     42             latoT detcerroC  
 
 
                          R- uqS naeM DJ       ESM tooR      raV ffeoC     era  
 
                                322883.0 90731.71       00080.81      783890.3  
 
 
         F > rP    eulaV F    erauqS naeM     SS avonA        FD                      ecruoS  
 
                          KUPUPSISOD   9530.0    71.3       0000064.03      0000048.121     4  
 
                                            7   9102 ,01 hcraM ,yadsendeW 54:51         metsyS SAS ehT  
 
                                         erudecorP AVONA ehT  
 
                                 DJ rof tseT egnaR elpitluM s'nacnuD  
 
  .etar rorre esiwtnemirepxe eht ton ,etar rorre esiwnosirapmoc I epyT eht slortnoc tset sihT :ETON  
 
 
                                  50.0                        ahplA  
                                  02       modeerF fo seergeD rorrE  
                                  6.9             erauqS naeM rorrE  
 
                     5          4          3          2          snaeM fo rebmuN  
                        egnaR lacitirC     015.4      024.4      192.4      880.4  
 
                     .tnereffid yltnacifingis ton era rettel emas eht htiw snaeM  
 
                     KUPUPSISOD    N      naeM          gnipuorG nacnuD  
 
                                   5      002.12        A     4D  
                                   A 
                              5D    5      004.91        A    B  
                              A    B  
                              2D    5      006.81        A    B  
                              B 
                              3D    5      000.61             B  
                              B 






.5  hauB reP hauB tareB  
 
naukalreP    nagnalU    latoT  naataR  
 1 2 3 4 5   
lm 0  5,48  38  461  90,722  5,68  90,546  10,921  
lm 001  33,88  5,56  75  761  87  38,554  61,19  
lm 002  8,301  57,35  98  6,611  1,521  52,884  56,79  
lm 003  33,321  14,811  14,961  38,231  09,012  09,457  89,051  
lm 004  36  79  58,96  75  24,47  82,163  52,27  
   latoT      5072 63,  145 70,  
 
 
KS  BD  KJ  TK  
 
F- gnutiH  
F- lebaT   
%5  %1  
naukalreP  4 3446354,34  1114368,01  51,3 * 76,2  34,4  
talaG  02  6106568,86  1082344,3  
 
  
latoT  42  9542913,211  
  
  
 = kK 1 ,8 71 % 
 :nagnareteK  nT  .atayN kadiT =    
 * .atayN adebreB =    




























                                            1   9102 ,31 hcraM ,yadrutaS 71:12          metsyS SAS ehT  
 
                                         erudecorP AVONA ehT  
 
                                       noitamrofnI leveL ssalC  
 
ulaV  sleveL         ssalC se  
 
5D 4D 3D 2D 1D  5         KUPUPSISOD  
 
300436556.8 686094783.8 504830421.8 527886869.7 444578285.7 139954563.7  42                BB  
                      469344064.9 348669424.9 350973723.9 754445912.9 144338731.9 375220068.8  
                      85041702.11 88298721.11 91685409.01 43572128.01 51737212.01 928802478.9  
                      3680680.51 90106935.41 10359430.31 11971249.21 43557528.21 50168645.11  
 
                                     52    snoitavresbo fo rebmuN  
 
                                            2   9102 ,31 hcraM ,yadrutaS 71:12          metsyS SAS ehT  
 
                                         erudecorP AVONA ehT  
 
BB :elbairaV tnednepeD  
 
                                                 fo muS  
         oS F > rP    eulaV F    erauqS naeM     serauqS         FD                      ecru  
 
                1114368.01      3446354.34      4                        ledoM 51.3     6630.0  
 
         1082344.3       6106568.86      02                       rorrE  
 
         9542913.211     42             latoT detcerroC  
 
                          R- naeM BB       ESM tooR      raV ffeoC     erauqS  
 
                                678683.0 15671.81       28802.01      806558.1  
 
         nA        FD                      ecruoS F > rP    eulaV F    erauqS naeM     SS avo  
 
         6630.0    51.3       70114368.01     72446354.34     4                   KUPUPSISOD  
 
 
                                            3   9102 ,31 hcraM ,yadrutaS 71:12          metsyS SAS ehT  
 
                                         erudecorP AVONA ehT  
 
                                 BB rof tseT egnaR elpitluM s'nacnuD  
 
  .etar rorre esiwtnemirepxe eht ton ,etar rorre esiwnosirapmoc I epyT eht slortnoc tset sihT :ETON  
 
                                  50.0                        ahplA  
                                  02       modeerF fo seergeD rorrE  
                                  82344.3         erauqS naeM rorrE  
 
                          4          3          2          snaeM fo rebmuN      5 
                     107.2      746.2      075.2      844.2       egnaR lacitirC  
 
                     .tnereffid yltnacifingis ton era rettel emas eht htiw snaeM  
                     KUPUPSISOD    N      naeM          gnipuorG nacnuD  
 
                                   4D    5      89.051        A  
                                   A 
                              1D    5      10.921        A    B  
                              A    B  
                              3D    5      56.79         A    B  
                              B 
                              2D    5      61.19              B  






.6  namanaT reP hauB tareB  
 
naukalreP    nagnalU    latoT  naataR  
 1 2 3 4 5   
lm 0  961  942  294  8942  371  1853  617 2,  
lm 001  01 60 131  582  9611  645  3 191  2,836  
lm 002  8301  512  435  385  526 5,  5992 5,  995 1,  
lm 003  841 0 1241  3302  4951  232 0 8488  9671 6,  
lm 004  252  491  984  582  125  1471  843 2,  
     LATOT      65302 5,  1704 3,  
 
 
KS  BD  KJ  TK  
 
F- gnutiH  
F- lebaT   
%5  %1  
naukalreP  4 531471,3561  435392,314  79,4 ** 76,2  34,4  
talaG  02  430155,2661  255721,38  
 
  
latoT  42  5133 961527,  
  
  
 = kK 09,43 % 
 :nagnareteK  nT  .atayN kadiT =    
 * .atayN adebreB =    
























                                            1   9102 ,31 hcraM ,yadrutaS 71:12          metsyS SAS ehT  
 
                                         erudecorP AVONA ehT  
 
                                       noitamrofnI leveL ssalC  
 
ulaV  sleveL         ssalC se  
 
5D 4D 3D 2D 1D  5         KUPUPSISOD  
 
965597.51 62819976.41 86523649.31 78939171.31 75612910.31 49443764.11  42              TPBB  
                      40652911.32 94473638.22 20143291.22 98646421.22 52547698.61 85842098.51  
                      773.32 61359791.43 89813565.23 90667522.23 10299910.52 66447551.42 64933  
                      57799489.94 83865171.84 45543490.54 28091139.93 20662774.83 40587207.73  
 
                                     52    snoitavresbo fo rebmuN  
 
                                            2   9102 ,31 hcraM ,yadrutaS 71:12          metsyS SAS ehT  
                                        erudecorP AVONA ehT  
 
TPBB :elbairaV tnednepeD  
 
                                                 fo muS  
         S F > rP    eulaV F    erauqS naeM     serauqS         FD                      ecruo  
 
                435392.314      531471.3561     4                        ledoM 79.4     0600.0  
 
         255721.38       430155.2661     02                       rorrE  
 
         961527.5133     42             latoT detcerroC  
 
                          R- naeM TPBB     ESM tooR      raV ffeoC     erauqS  
 
                                685894.0 01909.43       46711.62      134711.9  
 
             FD                      ecruoS     F > rP    eulaV F    erauqS naeM     SS avonA  
 
         0600.0    79.4       435392.314      531471.3561     4                   KUPUPSISOD  
 
 
                                            3   9102 ,31 hcraM ,yadrutaS 71:12          metsyS SAS ehT  
 
                                         erudecorP AVONA ehT  
 
                                TPBB rof tseT egnaR elpitluM s'nacnuD  
 
  .etar rorre esiwtnemirepxe eht ton ,etar rorre esiwnosirapmoc I epyT eht slortnoc tset sihT :ETON  
 
                                  50.0                        ahplA  
                                  02       modeerF fo seergeD rorrE  
                                  55721.38        erauqS naeM rorrE  
 
                         2          snaeM fo rebmuN       5          4          3  
                     72.31      10.31      36.21      30.21       egnaR lacitirC  
 
                      .tnereffid yltnacifingis ton era rettel emas eht htiw snaeM  
 
                   OD    N      naeM          gnipuorG nacnuD KUPUPSIS  
 
                                 4D    5      6.9671        A  
 
                                 3D    5      1.995        B  
                                 B 
                                 2D    5      2.836        B  
                                 B 
                                 1D    5      2.617        B  







.7  hauB gnajnaP  
 
naukalreP    nagnalU    latoT  naataR  
 1 2 3 4 5   
lm 0  5,31 0 8,11 3 5,81 0 1,31 0 2,41 0 31,17  22,41  
lm 001  7,31 6 8,41 5 2,01 6 3,21 5 5,31 2 67,46  9,21 4 
lm 002  2,41 8 1,21 0 88,9  5,61 4 6,41 6 64,76  94,31  
lm 003  5,41 5 1,51 0 3,71 7 2,51 1 2,51 7 25,77  05,51  
lm 004  1,21 2 6,41 0 6,11 8 2,01 0 0,31 2 36,16  23,21  
   latoT    25,243  05,86  
 
 
KS  BD  KJ  TK  
 
F- gnutiH  
F- lebaT   
%5  %1  
naukalreP  4 90,03  325,7  1, 98 nt  76,2  34,4  
talaG  02  75,97  879,3  
 
  
latoT  42  76,901  
  
  
5,41 = kK 6% 
 :nagnareteK  nT  .atayN kadiT =    
 * .atayN adebreB =    
























 9102 ,71 yraunaJ ,yadnuS 22:31          metsyS SAS ehT   1 
 
                                         erudecorP AVONA ehT  
 
                                       noitamrofnI leveL ssalC  
 
seulaV  sleveL         ssalC  
 
5D 4D 3D 2D 1D  5         KUPUPSISOD  
 
.21 38.11 86.11 62.01 2.01 88.9  52          HAUB GNAJNAP 2.41 67.31 25.31 5.31 1.31 20.31 53.21 21.21 1  
                                       5.81 73.71 45.61 72.51 12.51 1.51 58.41 66.41 6.41 55.41 82.41  
 
                                     52    snoitavresbo fo rebmuN  
 
 
                                            4   9102 ,71 yraunaJ ,yadnuS 22:31          metsyS SAS ehT  
 
                                         erudecorP AVONA ehT  
 
BP :elbairaV tnednepeD  
 
                                                 fo muS  
         S F > rP    eulaV F    erauqS naeM     serauqS         FD                      ecruo  
 
         5151.0    98.1       0005325.7       0000490.03      4                        ledoM  
 
         0059879.3       0000975.97      02                       rorrE  
 
         0000376.901     42             latoT detcerroC  
 
 
                          R- naeM BP       ESM tooR      raV ffeoC     erauqS  
 
                                893472.0 02265.41       00896.31      137499.1  
 
 
                FD                      ecruoS  F > rP    eulaV F    erauqS naeM     SS avonA  
 
         5151.0    98.1       00005325.7      00000490.03     4                   KUPUPSISOD  
 
                                            21  9102 ,71 yraunaJ ,yadnuS 22:31          metsyS SAS ehT  
 
                                         erudecorP AVONA ehT  
 
                                 BP rof tseT egnaR elpitluM s'nacnuD  
 
  .etar rorre esiwtnemirepxe eht ton ,etar rorre esiwnosirapmoc I epyT eht slortnoc tset sihT :ETON  
 
                                  50.0                        ahplA  
                                  02       modeerF fo seergeD rorrE  
                                  59879.3         erauqS naeM rorrE  
 
                         2          snaeM fo rebmuN       5          4          3  
                     309.2      548.2      267.2      236.2       egnaR lacitirC  
 
                     .tnereffid yltnacifingis ton era rettel emas eht htiw snaeM  
                     OD    N      naeM          gnipuorG nacnuD KUPUPSIS  
 
                                   4D    5      005.51        A  
                                   1D    5      622.41        A  
                                   3D    5      294.31        A  
                                   A 
                                   2D    5      849.21        A  
                                   A 








.8  hauB retemaiD  
 
naukalreP    nagnalU    latoT  naataR  
 1 2 3 4 5   
lm 0  5,3 0 72,3  4,3 0 54,3  38,3  54,71  94,3  
lm 001  75,3  51,3  22,3  94,3  45,3  99,61  93,3  
lm 002  38,3  47,2  23,3  75,3  99,4  74,81  96,3  
lm 003  37,3  38,3  85,3  55,3  61,4  68,81  77,3  
lm 004  01,3  33,3  05,2  29,2  82,3  51,61  2,3 2 
   latoT    49,78  85,71  
 
 
KS  BD  KJ  TK  
 
F- gnutiH  
F- lebaT   
%5  %1  
naukalreP  4 279,0  342,0  1, 83 nt  76,2  34,4  
talaG  02  25,3  671,0  
 
  
latoT  42  005,4  
  
  
%59,11 = kK  
 :nagnareteK  nT  .atayN kadiT =    
 * .atayN adebreB =    























1   9102 ,71 yraunaJ ,yadnuS 22:31          metsyS SAS ehT  
 
                                         erudecorP AVONA ehT  
 
                                       noitamrofnI leveL ssalC  
 
seulaV  sleveL         ssalC  
 
5D 4D 3D 2D 1D  5         KUPUPSISOD  
 
.3 82.3 72.3 22.3 51.3 1.3 29.2 47.2  12         HAUB RETEMAID 75.3 55.3 45.3 5.3 94.3 54.3 4.3 33.3 23  
                                        99.4 61.4 38.3 37.3 85.3  
 
                                     52    snoitavresbo fo rebmuN  
 
5   9102 ,71 yraunaJ ,yadnuS 22:31          metsyS SAS ehT  
 
                                         erudecorP AVONA ehT  
 
BD :elbairaV tnednepeD  
 
                                                 fo muS  
         F > rP    eulaV F    erauqS naeM     serauqS         FD                      ecruoS  
 
               ledoM                          00040342.0      00061279.0      4 83.1     2772.0  
 
         00234671.0      00046825.3      02                       rorrE  
 
         00008005.4      42             latoT detcerroC  
 
 
                          R-    raV ffeoC     erauqS    naeM BD       ESM tooR  
 
                                799512.0 82359.11       000415.3      830024.0  
 
 
         F > rP    eulaV F    erauqS naeM     SS avonA        FD                      ecruoS  
 
          00061279.0      4                   KUPUPSISOD      2772.0    83.1       00040342.0  
 
                                            31  9102 ,71 yraunaJ ,yadnuS 22:31          metsyS SAS ehT  
 
                                         erudecorP AVONA ehT  
 
                                 BD rof tseT egnaR elpitluM s'nacnuD  
 
  .etar rorre esiwtnemirepxe eht ton ,etar rorre esiwnosirapmoc I epyT eht slortnoc tset sihT :ETON  
 
                                  50.0                        ahplA  
                                  02       modeerF fo seergeD rorrE  
                                  234671.0        erauqS naeM rorrE  
 
 
                     5          4          3          2          snaeM fo rebmuN  
                     .      1455.       egnaR lacitirC 4116.      2995.      7185  
 
                      .tnereffid yltnacifingis ton era rettel emas eht htiw snaeM  
                   KUPUPSISOD    N      naeM          gnipuorG nacnuD  
 
                                 4D    5      0077.3        A  
                                 A 
                                 3D    5      0096.3        A  
                                 A 
                                 1D    5      0094.3        A  
                                 A 
                                       A   2D    5      0493.3  
                                 A 
                                     0622.3        A  


